An experienced attending general internist at an academic health center is called by a first-year resident to supervise a bedside thoracentesis. On this particular day, the attending has only this one first-year
This scenario, based on experiences at our institution, represents a situation that is not infrequent, though rigorous data are lacking. In an era of increasing transparency and attention to patient safety, we may simply be more aware of these situations, or, alternatively, the frequency may truly be increasing.
Why might the incidence of such situations be increasing? First, with reductions in resident work hours, increasing admissions, and an endless push for efficiency, faculty are taking on more direct responsibilities in patient care.
1 Junior faculty, having recently completed training, are typically accustomed to performing bedside procedures; however, more senior faculty may find themselves needing to supervise procedures that they have not performed in many years. Second, the rise of different career tracks in academia has resulted in faculty primarily focused on either patient care, research, education, or administration. While having specialized faculty holds many benefits, it also comes with drawbacks, including a large number of faculty who are only part-time clinicians and who may have difficulty maintaining procedural competence (i.e., proficiency in performing bedside procedures on general medical wards). Third, a drive for efficiency and subspecialization has pushed some traditional bedside procedures to the realm of other specialists. Gone are the days when a medical team could dedicate two to three hours to performing a bedside procedure while admissions, discharges, and family meetings were delayed. Thus, inpatient teams have less opportunity to teach, observe, and practice procedures. Despite this, procedural retraining for faculty remains nonstandardized across most academic health centers.
The resulting lack of procedural competence among faculty creates a number of challenges for the different parties involved. In the following sections, we address the various difficulties for the parties involved (i.e., faculty and academic health centers), medicolegal ramifications, and the challenges it poses to the faculty-trainee relationship. We then suggest several strategies to delineate and resolve this problem.
Challenges for Faculty
In the scenario presented above, the attending has been asked to supervise a bedside procedure performed using a technology for which she has not received formal training (ultrasound). Currently, residents' training in performing bedside procedures is arguably more rigorous Abstract Increasingly, faculty are taking on more direct responsibilities in patient care because of reductions in resident work hours, increasing admissions, and an endless push for efficiency. Furthermore, the rise of different career tracks in academia (i.e., patient care, research, education, or administration) and a drive for efficiency and subspecialization have placed additional strains on academic health centers. Combined, these factors have led to faculty increasingly being placed in the position of supervising bedside procedures that they may have not performed in years or with tools they have never trained with at all. Despite these challenges, procedural retraining for faculty remains nonstandardized across most academic health centers. The resulting lack of procedural competence among faculty creates a number of challenges for the different parties involved.
In this Perspective, the authors discuss the nature of the current problem of faculty procedural competence and the challenges it poses for faculty and academic health centers, medicolegal ramifications, and the challenges it poses to the faculty-trainee relationship. The authors then suggest several strategies to delineate and resolve this problem. To delineate the problem, they suggest single-center surveys to address the current paucity of data. To resolve the problem, they suggest the consideration of some modest, low-cost interventions such as having backup systems in place for procedure supervision (e.g., procedural service teams or interventional radiologists) and providing faculty with opportunities to retrain. A physician's procedural competence is largely related to his or her volume of exposure to that procedure, and maintaining a high procedural volume is a major challenge faced by many academic faculty. At our institution, for example, faculty may have as little as 8 to 12 weeks per year on clinical service, with the remainder of their time dedicated to research, administration, and/or education. To further compound the problem, the performance of bedside procedures has been shifted from ward teams to interventional radiologists, subspecialists, and dedicated procedure teams who can perform these tasks unfettered by the competing obligations of the ward internist managing a large census of perhaps 20 to 30 patients.
1,5 As a result, only 50% of traditional bedside procedures, such as paracentesis, are performed by general internal medicine and its subspecialties in U.S. university centers. 6 In addition, in large academic health centers that hire dedicated inpatient attendings (hospitalists), nonhospitalist general internists are much less likely to perform traditional bedside procedures, such as lumbar puncture, thoracentesis, and paracentesis, when compared with hospitalists (11% of hospitalists were found to perform these core procedures compared with only 3% of nonhospitalists).
7 It is therefore no surprise that Wigton and Alguire's 5 2007 study demonstrated that the volume and type of procedures performed by academic internists have declined over recent decades, with an average of only 7 types of procedures being performed by internists in 2007, down from 16 types in 1986. In particular, those internists practicing in larger cities or academic health centers and those with less patient contact performed the fewest procedures.
Although it is not known precisely how many procedures physicians need to complete on a yearly basis to maintain competency, low procedural volume is known to be associated with higher complication rates in the performance of thoracenteses and other bedside procedures.
8 Consequently, although many academic general internists rate competence in bedside procedures as important, their confidence in supervising these procedures is significantly lower. 9 The attending in our scenario certainly could have sought out extra training on her own, but in an environment where extraclinical duties such as research and administrative work are quantifiable and more valued in academic promotion than maintaining clinical or procedural competence, a faculty member making such a decision seems impractical and inefficient. Furthermore, academic faculty are constantly encouraged to pursue further subspecialization in their field which decreases their familiarity with the more common procedures in that specialty.
Challenges to Academic Health Centers
Scenarios like the one presented challenge the tripartite academic health center model of requiring physicians to be experts in clinical care, education, and research, a model that is increasingly being called into question.
10,11 The attending in our scenario is a wellrespected educator and researcher who has followed the traditional route for success in an academic health center, but in doing so, her procedural skills, and thus competence, have lapsed. This kind of scenario directly challenges the idea that the model currently employed by many academic health centers can meet the needs of patient care as well as scholarly output.
An additional challenge to academic health centers directly affects division chiefs and department chairs and relates to recredentialing. When hiring new faculty, department chairs rely on standards established by residency training programs to ensure procedural competence by the end of graduation. However, although the American Board of Internal Medicine requires candidates to be involved in each of the required procedures (abdominal paracentesis, thoracentesis, central line insertion, etc.) at least five times to be deemed competent, 12 
by which academic health centers could monitor their faculty's procedural competence, but its success is limited by faculty's reluctance to admit their colleagues' shortcomings and the time and managerial resources required to implement a successful system. 13 
Medicolegal Ramifications
What are the legal ramifications of our scenario? In academic health centers, trainees practice under the supervision of a staff physician who is required to be proficient in all aspects of care that are provided by the trainee, as outlined by residency accreditation councils. 14 Therefore, the experienced faculty member must be able to assist trainees in procedural tasks should trouble arise. In reality, this model is nearly impossible to implement. Academic faculty within any medical discipline are a heterogeneous group with variations in skills and subspecialization. However, when they are "on service" at a large academic health center, they are expected to be able to provide any and all types of services assigned to their discipline at that center. Such an expectation is often difficult to fulfill even for common procedures, given the diversity and broad scope of practice in general medicine. Nevertheless, the hospital, faculty, and trainees under supervision are medicolegally responsible for the medical services rendered should an error occur.
Though few data are available on this issue, it is reasonable to assume that some trainees may be performing procedures on patients when the faculty member supervising them lacks the requisite skill. This leads to potentially unsafe and harmful conditions for patients, as poor supervision is known to lead to worse resident education and patient outcomes. 15 Residents will commonly navigate situations in which they feel uncomfortable in their skills by seeking advice from additional sources of expertise including senior residents; instances of residents teaching residents may account for more than half of all procedural teaching done on the wards. 16 This strategy has its own risks, as research has shown that as many as a quarter of resident teachers feel uncomfortable performing a given procedure prior to teaching or supervising it. 17 Furthermore, residents' self-assessments of their procedural skills may be overestimated, leading to potential risks for the patient. 18 
Challenges to the Faculty-Trainee Relationship
It is also important to consider our scenario from the perspective of the faculty-trainee relationship. Faculty may feel pressured to present themselves as having a certain level of skill, while trainees may feel uncomfortable discussing an attending's proficiency because of the existing power differential. In our scenario, the attending likely recognized that she did not have the requisite skills to perform the procedure. Likewise, the resident recognized that he was unequipped to perform the procedure alone and may have intuited that his attending was not confident either. Previous research has shown that trainees often have difficulty requesting clinical support from attendings in the face of a clinical challenge. 19 Extrapolating this finding to our scenario, it would thus seem even less likely that the resident would feel comfortable enough to provide feedback about the attending's lack of procedural skills directly back to them. Unfortunately, there are few data on trainee awareness and perceptions of faculty procedural competence or on the willingness of faculty and/or trainees to discuss such issues openly.
We could envision our scenario progressing down one of two different paths. In one course of action, the attending may permit the resident to proceed with the procedure despite not having the requisite skills to perform or troubleshoot the procedure. In this case, an unexpected complication may arise during the procedure, causing the resident to abort it, leading not only to patient harm but also to a delay in the successful completion of the procedure. In the other, and preferred, course of action, the attending would acknowledge to the resident that she had not performed a thoracentesis independently in many years and does not feel comfortable supervising the resident. Not only does this dialogue prevent a potentially harmful procedure from occurring but it also models outstanding professional behavior to the resident with regard to honesty and openness. Working together, the resident and attending could identify another faculty member who might be available to assist in completing the procedure. We suggest that the responsibility for a positive outcome in this scenario, given the power differential in the faculty-trainee relationship, lies primarily with the attending.
Future Directions
Our clinical scenario poses a unique problem that requires unique solutions. Barriers to solving this problem include physicians' own reluctance in admitting shortcomings and the costs associated with retraining faculty. We therefore suggest several strategies to help delineate and resolve the problem of maintaining procedural competence among faculty. We advocate for future investigation into the basic epidemiology of this problem. For example, simple single-center surveys would be useful, given the current paucity of data. Simultaneously, we suggest the consideration of modest, low-cost interventions as follows.
First, we recommend initiating an open dialogue about procedural competence among academic faculty. Given that this area is sensitive and may even be embarrassing for some faculty, this dialogue should be nonjudgmental and inclusive, and should involve physicians from all levels of practice. We believe that our academic health centers are stronger when senior clinician-leaders continue to practice in some manner, recognizing their procedural competence weaknesses. Rather than enforcing punitive measures for faculty lacking in procedural skills, academic health centers should maintain a positive culture that encourages or even incentivizes retraining. Normalization of the culture of retraining must come from departmental heads and chiefs who should not only recognize procedural competence weaknesses among their staff but also find ways to promote discussion about the issue. For example, departmental heads can arrange regular educational rounds for faculty to discuss procedural competence and to develop plans to tackle weaknesses.
Second, we suggest that academic health centers ensure that all clinical practice groups have backup systems in place.
Having clear protocols in place should prevent unsafe and uncomfortable situations for faculty, trainees, and patients. We therefore advocate that each clinical unit develop concrete plans for procedure supervision in anticipation of scenarios such as the one we described above. Such systems could involve procedural service teams, subspecialists, or interventional radiologists, or simple agreements among small clinical practice groups to assist with procedures whenever needed, as is the practice between surgical services. Development of such agreements should begin with a discussion about common and uncommon clinical scenarios that require urgent or emergent intervention, and can be facilitated by maintaining procedure logs. Procedure service teams are another option that provide timely and safe access to common procedures and have been shown to be effective solutions to the presented problem. 20 Interventional radiology is an attractive solution because it centralizes procedures in well-equipped suites with a full complement of imaging technologies (such as ultrasound, CT scan, and fluoroscopy) but has the disadvantage of shifting procedures away from clinical teams. Additionally, because procedures performed by interventionalists are more costly, having them as a backup option may be unsustainable. 21 Using subspecialists as supervisors for procedures on general internal medicine wards may allow for trainees and faculty to perform procedures in a safe environment but creates logistical challenges as subspecialists often have multiple clinical responsibilities and may have limited ability to perform procedures in a timesensitive manner.
Third, all faculty should be given opportunities to retrain, with the recognition that for many, finding time for regular training in rarely performed procedures may be impractical and inefficient. Although some faculty may be highly interested in retraining, for many faculty with significant educational, administrative, or research programs, the costs of retraining may be burdensome. Although it is difficult to make retraining in procedures mandatory, academic health centers must create environments where such opportunities are easily accessible, with the understanding that continuing medical education involves more than just the area of procedural competency. For those faculty who require retraining, hospitals, departments, and divisions as well as specialty societies can all offer simulation programs proven to be successful in educating trainees. 22 Such programs have been used in clinical settings to retrain physicians after they have had a hiatus from practice and are highly regarded as positive experiences. 23 For example, DeMaria and colleagues 24 found that a program aimed at anesthesiologists returning to work, consisting of a twoday simulation-based session, provided an effective assessment and retraining tool. Simulation has also been proven as a technique for improving technical skills and reducing cost in a variety of medical areas, including bedside procedures, and can be employed to retrain attendings.
2, 25 Retraining opportunities may be organized among faculty only, in conjunction with residents, or in conjunction with other interprofessional team members learning similar skills. At our own institution, we have found that even experienced clinicians with busy research programs are interested and enthusiastic about retraining when such programs are offered.
Conclusion
In conclusion, academic health centers should acknowledge that unrelenting pressures combined with a complex mission of research, education, and patient care can result in faculty lacking in procedural competence. If the challenges related to this problem are recognized, concrete steps can be taken to ensure that faculty and trainees are supported and procedures are performed safely. By addressing this problem, academic health centers can enhance their reputation as leaders in patient safety and ensure trainee competence in procedures moving forward. 
